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DETAILED ACTION 

This office action is in response to the filing of the election on 10 October 2005. 
Claims 1-57 are pending. 

Election/Restrictions 

Applicant's election without traverse of group I, claims 1-41, drawn to a method 
of forming a magnetic cell in the reply filed on 10 October 2005 is acknowledged. 

Claims 42-57 withdrawn from further consideration pursuant to 37 CFR 1.142(b) 
as being drawn to a nonelected group II, drawn to a magnetic memory cell there being 
no allowable generic or linking claim. Election was made without traverse in the reply 
filed on 1 0 October 2005. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 7, 10, 12, 14, 16 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grynkewich et al. (6,911,156) in view of Engelhardt et al. 
(2002/0076572). 

Grynkewich et al. disclose a method of forming a magnetic memory cell where a 
first conductive layer (22/24) is a blanket layer; providing a barrier layer (26) is a blanket 
layer over the first conductive layer (22/24) (col. 3, lines 13-23); providing a second 
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conductive layer (28/30) as a blanket layer over the barrier layer (26) (col. 3, lines 19- 
65); providing a hard mask (32) over the second conductive layer (28/30), wherein the 
hard mask (32) defines the region in which the magnetic memory cell is formed (col. 3, 
line 66 thru col. 4, line 7); etching the second conductive layer (28/30) to form an upper 
portion of the magnetic memory cell (FIG. 1; col. 4, lines 8-12); forming a spacer (64) 
around the upper portion of the magnetic memory cell (FIG. 9; col. 6, lines 15-21); 
etching the barrier layer (26) and the first conductive layer (22/24) to form a lower 
portion of the magnetic memory cell (FIG. 10; col. 6, lines 22-29); and oxidizing the 
magnetic memory cell (FIG. 2; col. 3, lines 13-43). 

Although, Grynkewich et al. do not specifically teach wherein conductive particles 
of the first conductive layer may be thrown up along a sidewall of the magnetic memory 
cell as byproducts of the etching of the first conductive layer. It is inherent that 
byproducts are formed during an etching procedure. 

Grynkewich et al. do not disclose transforming the conductive particles into 
nonconductive particles. 

Engelhardt et al. disclose a method of forming a magnetic memory cell where 
first conductive layers (50) are formed over a substrate (12); providing a barrier layer 
(58) over the first conductive layers (50); providing a second conductive layer (70) over 
the barrier layer (58) (para. 62-70); and oxidizing the conductive layers, thereby 
transforming the conductive particles into nonconductive particles (para. 19 & 32). 

Since Grynkewich et al. in view of Engelhardt et al. are both from the same field 
of endeavor, a method of forming a magnetic memory cell, the purpose disclosed by 
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Engelhardt et al. would have been recognized in the pertinent art of Grynkewich et al. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Grynkewich et al. by transforming the conductive 
particles into nonconductive particles as taught by Engelhardt et al. to increase yield 
(para. 19&32). 

Referring to claim 7, Grynkewich et al. disclose the barrier layer (26) comprises 
aluminum oxide and has a thickness within the range of about 5 to 30 A 1 (col. 3, lines 
50&51). 

Referring to claim 10, Grynkewich et al. disclose the hard mask (32) comprises a 
material selected from the group consisting of silicon nitride and silicon carbide (col. 4, 
lines 3-7). 

Referring to claim 12, Grynkewich et al. disclose etching the second conductive 
layer (28/30) comprises ion milling or reactive ion etching (col. 4, lines 8-12). 

Referring to claim 14, Grynkewich et al. disclose wherein forming a spacer (64) 
comprises: depositing a layer of nonconductive material as a blanket layer over the 
upper portion of the memory cell; and anisotropically etching the layer of nonconductive 
material such that the horizontal portions of the layer are preferentially removed relative 
to the vertical portions of the layer (col. 6, lines 15-21). 

Referring to claim 16, Grynkewich et al. disclose wherein anisotropically etching 
the layer of nonconductive material comprises ion milling or reactive ion etching (col. 4, 
lines 8-1 2; col. 6, lines 2-9). 



1 1 nm=K)A 
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Referring to claim 22, Grynkewich et al. disclose etching the barrier layer (26) 
and the first conductive layer (22/24) comprises ion milling (col. 6, lines 22-29). 

Claims 2, 3, 1 1 , 15, 24, 27, 30, 33-35, 37 and 39 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Grynkewich et al. in view of Engelhardt et al. 
as applied to claim 1 above, and further in view of Berg et al. (5,756,366). 

Grynkewich et al. in view of Engelhardt et al. disclose the subject matter claimed 
above except oxidizing the outer portions of the second conductive layer after it is 
etched to form the upper portion of the magnetic memory cell and partially oxidizing the 
first conductive layer such that at least a portion of the first conductive layer is 
transformed into an insulating material. 

Referring to claim 27, Berg et al. disclose a method of forming a magnetic 
memory cell where a first conductive layer (20) is a blanket layer; providing a barrier 
layer (22) is a blanket layer over the first conductive layer (20); providing a second 
conductive layer (24) as a blanket layer over the barrier layer (22) (col. 2, lines 61-67); 
providing a hard mask (30) over the second conductive layer (24), wherein the hard 
mask (30) defines the region in which the magnetic memory cell is formed (col. 3, lines 
4-15); etching the second conductive layer (24) to form an upper portion of the magnetic 
memory cell; etching the barrier layer (22) and the first conductive layer (20) to form a 
lower portion of the magnetic memory cell (Fig. 5; col. 3, lines 8-15); and oxidizing the 
magnetic memory cell (Fig. 6; col. 3, lines 16-32). Berg et al. further disclose partially 
oxidizing the second conductive layer (24) such that at least a portion of the second 
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conductive layer (24) is transformed into an insulating material; and repeating the partial 
oxidizing and partial etching steps until the first conductive layer (20) forms a lower 
portion of the magnetic memory cell (col. 3, lines 16-32). 

Referring to claim 2, Berg et al. disclose oxidizing the outer portions of the 
second conductive layer after it is etched to form the upper portion of the magnetic 
memory cell (Fig. 6, col. 3, lines 16-25). 

Since Grynkewich et al. and Berg et al. are both from the same field of endeavor, 
a method of forming a magnetic memory cell, the purpose disclosed by Berg et al. 
would have been recognized in the pertinent art of Grynkewich et al. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Grynkewich et al. by oxidizing the outer portions of the second conductive 
layer after it is etched to form the upper portion of the magnetic memory cell and 
partially oxidizing the first conductive layer such that at least a portion of the first 
conductive layer is transformed into an insulating material as taught by Berg to prevent 
failure (col. 1, lines 46-62). 

Referring to claims 3, 24 and 37, Berg et al. disclose oxidizing the outer portions 
of the first conductive layer and the outer portions of the second conductive layer to 
plasma oxidation and oxidizing the memory cell comprises subjecting the memory cell 
to plasma oxidation (col. 3, lines 20-26). 
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Referring to claim 30, Grynkewich et al. disclose the barrier layer (26) comprises 
aluminum oxide and has a thickness within the range of about 5 to 30 A 2 (col. 3, lines 
50&51). 

Referring to claim 33, Grynkewich et al. disclose the hard mask (32) comprises a 
material selected from the group consisting of silicon nitride and silicon carbide (col. 4, 
lines 3-7). 

Referring to claims 35 and 39, Grynkewich et al. disclose etching the first and 
second conductive layer (28/30) comprises ion milling or reactive ion etching (col. 4, 
lines 8-12). 

Referring to claims 11,15 and 34, Grynkewich et al. do not disclose the hard 
mask has a thickness within the range of about 500 A to about 2000 A and the layer of 
nonconductive material having a thickness within the range of about 5 nm to about 100 
nm. It would have been obvious to one having ordinary skill in the art at the time 
invention was made for the hard mask to have a thickness within the range of about 500 
A to about 2000 A and the layer of nonconductive material to have a thickness within 
the range of about 5 nm to about 100 nm disclosed in the claimed invention, since it has 
been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233 (CCPA 1955). 
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Claims 5-9, 28, 29, 31 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grynkewich et al. in view of Engelhardt et al. and Berg et al. as 
applied to claims 1 and 27 above, and further in view of Tehrani et al. (5,804,458). 

Grynkewich et al. in view of Engelhardt et al. and Berg et al. disclose the subject 
matter claimed above except the first and second conductive layers comprising 
sublayers. 

Tehrani et al. disclose a method of forming a magnetic memory cell where a first 
conductive layer (16) is a blanket layer; providing a barrier layer (18) is a blanket layer 
over the first conductive layer (16); providing a second conductive layer (17) as a 
blanket layer over the barrier layer (18) (FIG. 1; col. 3, lines 9-20); forming a spacer 
(22A) around the upper portion of a magnetic memory cell (FIG. 3; col. 3, lines 21-51 ); 
and etching to form the magnetic memory cell (FIG. 4; col. 3, lines 52-56). Tehrani et al. 
further disclose the first and second conductive layers comprising sublayers (col. 3, 
lines 14-18). 

Since Grynkewich et al. and Tehrani et al. are both from the same field of 
endeavor, a method of forming a magnetic memory cell, the purpose disclosed by 
Tehrani et al. would have been recognized in the pertinent art of Grynkewich et al. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Grynkewich et al. by first and second conductive layers 
comprising sublayers as taught by Tehrani et al. to increase quality and improve arrays 
(col. 1 , lines 39-64). 
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Referring to claims 5, 8, 28 and 31, Grynkewich et al. disclose the first 
conductive layer and second conductive layers comprising tantalum, nickel-iron, iridium- 
manganese, platinum-manganese, nickel-iron, cobalt-iron and /or tungsten nitride (col. 
3, lines 19-33 & 57-65). 

Referring to claims 6, 9, 29 and 32, Grynkewich et al. disclose the first 
conductive layer and second conductive layer having a thickness within the range of 5 
to 500 A 3 . 

Claims 13, 23, 26, 36, 40 and 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grynkewich et al. in view of Engelhardt et al. and Berg et al. as 
applied to claims 1 and 27 above, and further in view of Motoyoshi (6,855,563). 

Grynkewich et al. in view of Engelhardt et al. Berg et al. disclose the subject 
matter claimed above except etching the magnetic memory cell using CO2-NH3 or CO- 
NH 3 as an etchant and the memory cell comprising a tunneling magnetoresistance 
(TMR) memory cell. 

Motoyoshi discloses a method of forming a magnetic memory cell where a first 
conductive layer (131/132) is a blanket layer; providing a barrier layer (133) is a blanket 
layer over the first conductive layer (131/132); providing a second conductive layer 
(134) as a blanket layer over the barrier layer (133) (FIG. 1 A; col. 7, lines 36-44); 
etching to form the magnetic memory cell (FIG. 1 B; col. 8, lines 57-64); and forming a 
spacer (22A) around the magnetic memory cell (FIG. 1C; col. 9, lines 22-29). 
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Motoyoshi further discloses etching the second conductive layer, the barrier layer and 
the first conductive layer using CO-NH 3 as an etchant (col. 9, lines 5-10). Motoyoshi 
also discloses the memory cell comprises a tunneling magnetoresistance (TMR) 
memory cell (col. 1, lines 10-18). 

Since Grynkewich et al. and Motoyoshi are both from the same field of endeavor, 
a method of forming a magnetic memory cell, the purpose disclosed by Motoyoshi 
would have been recognized in the pertinent art of Grynkewich et al. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Grynkewich et al. by etching the magnetic memory cell using CO-NH 3 as an 
etchant and the memory cell comprising a tunneling magnetoresistance (TMR) memory 
cell as taught by Motoyoshi to reduce cell size and prevent mask alignment errors (col. 
4, lines 29-52). 

Claims 17-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grynkewich et al. in view of Engelhardt et al. as applied to claim 1 above, and further in 
view of Chen (6,647,913). 

Grynkewich et al. in view of Engelhardt et al. disclose the subject matter claimed 
above except the nonconductive material having a low K value and etching using 
fluorocarbon or oxygen-based plasma. 

Chen discloses a method of forming a magnetic memory cell where a first 
conductive layer (14) is a blanket layer; providing a barrier layer (12) is a blanket layer 
over the first conductive layer (14); providing a second conductive layer (16) as a 
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blanket layer over the barrier layer (12); etching to form the magnetic memory cell (FIG. 
1; col. 1, lines 54-60); and forming a spacer (50) of the nonconductive material around 
the magnetic memory cell (FIG. 5; col. 4, line 27 thru col. 5, line 10). 

Referring to claim 17, Chen discloses the nonconductive material comprises 
silicon nitride and anisotropically etching the layer of nonconductive material comprises 
using a fluorocarbon as an etchant (col. 4, line 64 thru col. 5, line 5). 

Referring to claim 18, Chen discloses the nonconductive material comprises 
diamond-like carbon and anisotropically etching the layer of nonconductive material 
comprises using oxygen-based plasma as an etchant (col. 4, line 64 thru col. 5, line 5). 

Referring to claim 19, Chen discloses the nonconductive material comprises 
silicon carbide and anisotropically etching the layer of nonconductive material 
comprises using a fluorocarbon as an etchant (col. 4, line 64 thru col. 5, line 5). 

Referring to claim 20, Chen discloses the spacer comprises a low k electrical 
insulator having a k value of less than about 3.5 (col. 4, lines 27-43). 

Referring to claim 21, Chen discloses the spacer comprises a material selected 
from the group consisting of silicon nitride, diamond-like carbon, silicon carbide, silicon 
oxide, and aluminum oxide (col. 4, lines 36-43). 

Since Grynkewich et al. and Chen are both from the same field of endeavor, a 
method of forming a magnetic memory cell, the purpose disclosed by Chen would have 
been recognized in the pertinent art of Grynkewich et al. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Grynkewich et al. by the nonconductive material having a low K value and etching using 
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fluorocarbon or oxygen-based plasma as taught by Chen to increase yield and reliability 
(col. 2, lines 31-49). 



Allowable Subject Matter 

Claims 4, 25 and 38 objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: prior art does not anticipate, teach, or suggest oxidizing the memory cell 
comprises using O 3 as an oxidant, at a flow rate within the range of about 100 seem to 
about 500 seem. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E. Perkins whose telephone number is (571) 
272-1840. The examiner can normally be reached on Monday thru Friday, 8:30am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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